Early growth response-1 is involved in foam cell formation and is upregulated by the TLR9-MyD88-ERK1/2 pathway.
Early growth response-1 (Egr-1), a zinc finger transcription factor, plays a key regulatory role in pathological cardiovascular processes including atherosclerosis. Here, we investigate whether Egr-1 expression and foam cell formation require toll-like receptor 9 (TLR9) and myeloid differentiation factor 88 (MyD88). CpG DNA and its related synthetic CpG oligodeoxynucleotides (CpG ODN) play an important role in immunity and inflammation. CpG ODN increased expression of Egr-1 and formation of foam cells in Raw264.7 cells or bone marrow-derived macrophages. Egr-1 siRNA decreased foam cell formation by CpG ODN compared to that of control siRNA. In addition, when TLR9 or MyD88 was knocked down, CpG ODN-induced Egr-1 expression was also attenuated. CpG ODN increased ERK1/2 phosphorylation. U0126, a MEK pathway inhibitor, suppressed activation of Egr-1 expression by CpG ODN. CpG ODN-induced expression of tissue factor (TF) and NGFI-A binding protein 2 (Nab2), and the expression of both genes is blocked by knockdown of TLR9 or MyD88 siRNA or MEK inhibition. These results suggest that CpG ODN activates the TLR9-MyD88-ERK1/2 pathway causing expression of Egr-1 and its target genes such as TF and Nab2, thus inducing foam cell formation.